ii6             RAYS OF POSITIVE ELECTRICITY

may be seen reaching right up to the cathode. The luminosity
of these, like that of the pencil of positive rays, after it has
passed through the cathode is due to the return of an electron
to the positively charged particle, this electron not being,
however, a free electron, but one taken from the molecules of
the gas through which the particles are passing.

We have referred above to the question of the proportion
of current carried respectively by the positively electrified
particles and the electrons. This subject has recently been
investigated by Mr. Aston,1 who measured the proportion
between the quantity of positive electricity passing through
a slit in the cathode and the total current passing through
the discharge tube. By using slits of various areas he showed
that the amount of positive electricity passing through the
slit was proportional to the area of the slit. Then on the
assumption, perhaps open to question, that the positive
electricity passing through the slit was equal in quantity to
that which would strike against an equal area of an unper-
forated electrode, he estimated that in his experiment the
positive particles carried fifty per cent of the current.
If the positive particles carry anything approaching to this
amount the number-of positive particles in the dark space
must be very large compared with the number of free
electrons, so that in the equation

-%p = 431 (n - m)

it is legitimate to neglect, as we have done, n in comparison
with m.

To sum up the results of the preceding considerations,

the range of velocities in the positive particles is evidence

that these are produced to some extent throughout the whole

of the dark space.   The concentration  of particles  about

1 "Proc. Roy. Soc.," 96, p. 200.ic force is zero. Though in the main there
